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1. Introduction

On June 02, 2020, Marcus Hook Energy, L.P./750 MW (MHE 750MW), submitted an Operating
Permit Renewal application for their electric power generation plant, located at Marcus Hook Borough,
Delaware County, along with the application fee.

MHE 750MW generates electric power for sale to the PJM grid. This facility operates three identical
combined cycle combustion turbines (CT) constructed in March 2003. Each combined cycle turbine
consists of a natural gas-fired combustion turbine [dry low NOx combustion (CT, 1,949 MMBtu.hr)]
and a heat recovery steam generator (HRSG) with a duct burner (333 MMBtu/hr), and its exhaust is
treated by a selective catalytic reduction (SCR) unit with ammonia as reduction reagent for NOx
emission control. Each CT has its own stack with a CEMS monitoring NOx and CO concentration. The
turbines are capable of being operated as either a simple cycle turbine rated at 183 MW, or a combined
cycle turbine when operated with the duct burner that increases the rated capacity, with a total facility
electrical output of 750 MW (nominal).
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2. Source Emissions and Changes
The emission sources at this facility are tabulated below:

Table 1. Emission Sources

Source ID Name Description

101 Combustion Turbine 1 & Duct Burner 1 ) )
102 Combustion Turbine 2 & Duct Burner 2 ijﬁg&r/l;lrne ek
103 Combustion Turbine 3 & Duct Burner 3
104 Cooling Tower w/mist eliminator 8.904 Million Gal/hr water
105 Parts Washer
C01 CT1 Selective Catalytic Reduction Treating Turbine 1 & duct burner exhaust
C02 CT3 Selective Catalytic Reduction Treating Turbine 2 & duct burner exhaust
C03 CT3 Selective Catalytic Reduction Treating Turbine 3 & duct burner exhaust

Notes:

1) The facility owns and operates a diesel engine fire pump which is physically located in Delaware State.
This engine (John Deere 340 bHP, manufacture year: 2002) is currently permitted under neither Delaware
State nor Pennsylvania State Air Quality Operating Permit.

2) Source IDs 101, 102, and 103 are also permitted under Phase II (Title IV) Acid Rain Permit.

This facility operates from a 1x0 configuration (one combustion turbine) to a 3x1 configuration (three
combustion turbines and one steam turbine) to meet electric market demands. Four (4) Auxiliary
Boilers (392.5 MMBtu/hr each, owned by SPMT), previously operated and maintained by the
permittee, are now fully owned and operated by SPMT (since at least 2016). MHE 750MW produces
its own steam through the operation of the three combustion turbines and its associated duct burners
and provides a portion of that steam to SPMT as needed.

Emissions

Table 2 summarizes the actual emissions from the operation of the combined cycle combustion
turbines from 2016 to 2019. The amount of PM emissions from the cooling tower (Source ID 104) is
estimated as 2.543 Ib/hr.

Table 2 — Actual Annual Emissions (tons/yr)

Year NOx PM10 VOC SO,
2019 212.2 23.5 12.4 9.5
2018 211.4 24.6 12.3 9.1
2017 244.0 41.2 16.0 11.9
2016 240.0 42.9 14.5 13.8

MHE 750MW is categorized a major (Title V) facility for NOx, CO, PM10, and SO: emissions, and a
minor source for HAP emissions based on its criteria pollutant potential-to-emit rate. In accordance
40 CFR § 98.2(a)(1), MHE 750MW is subject to the requirements of 40 CFR Part 98 — Mandatory
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Greenhouse Gas Reporting, as the facility contains electricity generation units as listed in Table A-3
to Subpart A of 40 CFR Part 98.

The facility is major for GHG emissions; but PSD is not triggered for GHG emissions because there
are no new installed sources and no modifications to the existing sources (no emission increases or
decreases). PSD permitting does not apply (Greenhouse Gas Tailoring Rule).

Aggregation
Title V Operating Permit for MHE 750MW was initially issued in 2009. At that time, this plant and

Sunoco R&M, Inc. were Title V facilities located on the same property. For New Source Review
(NSR) and Prevention of Significant Deterioration (PSD) review of both facilities, MHE and Sunoco
were held to emission caps on nitrogen oxides (NOx), sulfur dioxide (SOz), and particulate matter
(PM).

After considering EPA’s three-pronged criteria for making a single-source determination [the
pollutant-emitting activities belong to the same industrial grouping, are located on one or more
contiguous or adjacent properties, and are under the control of the same person (or persons under
common control)], the Department had later determined that the air contaminant sources located in
MHE 750MW shall be considered as a single facility for NSR and PSD applicability purposes
(Attachment 1 — Adjacent Facilities and Aggregation Analysis).

Permanent Shutdown of MHE S0MW Plant

In 2019, Marcus Hook Energy shut down their MHE 50 MW plant permanently, and their operating
permit, TVOP 23-00084 for MHE 50 MW was revoked in February 26, 2020 (see Attachment 2).
Therefore, MHE 750 MW plant is currently considered as a single facility for Title V applicability
review.

AGP Modifications (RFD in paper form)

On November 14, 2018, Marcus Hook Energy submitted an RFD for installing Advanced Gas Path
(AGP) technology (including improved software and replacement components) on three units of
combustion turbines at their MHE 750WM facility. DEP determined that the AGP upgrade is part of
the manufacturer’s normal recommended inspection, operation, and maintenance plans for the
combustion turbine units. This project was exempt from plan approval requirements under 25 Pa.
Code § 127.14(a)(9) and 127.14(c)(2). The AGP upgrade was implemented during the 2019 outages.

Fuel

SPMT had ceased operation as a refinery, currently is a natural gas storage facility. SPMT had
constructed cryogenic ethane, propane, and natural gasoline (liquid natural gas) storage tanks. MHE
750MW currently uses SPMT gaseous fuel(s) (process gas, not refinery gas) in the duct burners (see
Attachment 3).

Stack Testing
The facility performed stack testing on December 19, 2016 and January 2017. The results were passing

(Attachment 4).



Energy Marcus Hook/750MW

TVOP-23-00089

November2; 2020

3. Regulatory Analysis Update

Page 4 of 21

The construction of these combined cycle turbines trigged the Prevention of Significant Deterioration
(PSD) program and the New Source Review (NSR) Program. A summary of regulation applicability
1s shown in Table 3, below.

Table 3. Regulation Applicability

Regulations Applicability
Subparts AAAAA and BBBBB (TR, NOX) | Applicable to this facility (CSAPR)

40CER Part97 | o poart CCCCC (TR, SO)

40 CFR Part 98 Mandatory Greenhouse Gas Reporting Applicable to this facility (stand-alone)
Applicable to this facility, for SO, emissions

40 CFR Parts 72-78 | Acid Rain Program only (Acid Rain Permit is lssu§d uI.lder
separate cover concurrently with Title V
permit)

25 Pa. Code . . . . .

§127.531 Acid Rain Applicable to this facility

40 CFR Part 60 Standards of Performance for Stationary Applicable to the tu.r bines & duct burners

. . due to the AGP project, as per 40 CFR

Subpart KKKK Combustion Turbines §60.4305

40 CFR Part 60 Standards of Performance for Stationary Gas

Subpart GG Turbines Not applicable as the facility is subject to

40 CFR Part 60 Standards of Performance for Electric Utility | NSPS Subpart KKKK.

Subpart Da Steam Generating Units

25 Pa. Code Degreasing operations - (a) Cold cleaning Applicable to Parts Washer

§129.63 machines

40 CFR Part 75 Continuous Emission Monitoring (CEMs) Applicable, continuously monitoring NOx,
CO and O,
Not applicable according to 40 CFR

40 CFR Part 64 Compliance Assurance Monitoring (CAM) §64.2(b)(1) [with CEMS and subject to Acid
Rain Program]

40 CFR Part 60 Standards.of Perfpnpance for Industrlal-. . .

Commercial-Institutional Steam Generating | Not applicable according to 40 CFR §60.40b(e)|
Subpart Db Units

New Source Performance Standards (NSPS) 40 CFR Part 60. Subpart KKKK — Standards of

Performance for Stationary Combustion Turbines

Applicability of the NSPS Subpart KKKK requirements were triggered as a result of changes to the
combustion turbines, as described in a Request for Determination (RFD) submitted by the facility on
November 14, 2018. The changes involved the installation of improved components on each of the
combustion turbines (Source IDs 101, 102 and 103) (Advanced Gas Path” upgrade, or AGP upgrade).
The AGP upgrade was implemented during the 2019 outages. Since this AGP upgrade took place post
February 18, 2005, the facility became subject to NSPS Subpart KKKK. The combustion turbines and
duct burners no longer subject to NSPS Subparts GG and Da.
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CSAPR

From January 1, 2015, this facility has been subject to the following subparts of the Cross-State Air
Pollution Rule (CSAPR), or Transport Rule (TR), as codified in 40 CFR Part 97:

Subparts AAAAA and BBBBB (relating to TR NOx annual trading program; and TR NOx
ozone season trading program) replaced the CAIR requirements codified in 40 CFR 97,
Subparts AA and AAAA (relating to CAIR NOx annual trading program general provisions;
and CAIR NOx ozone season trading program general provisions).

Specifically, for each ozone season beginning after January 1, 2015, DEP intends to accept the
surrender of annual and ozone season TR NOx allowances as a compliance alternative to the
surrender of annual and ozone season CAIR NOx allowances if the TR allowances are
surrendered for compliance purposes in a manner consistent with the surrender provisions for
CAIR allowances set forth in the applicable sections specified in this notice. DEP consulted
with staff in the United States Environmental Protection Agency (EPA) Region III Office in
developing an alternative allowance surrender approach for compliance with the applicable
SIP-approved requirements. To this end, the EPA has confirmed, in writing, that TR NOx
allowances may be surrendered as set forth in the applicable regulations in 25 Pa. Code
Chapters 129 and 145. A detailed notice was published in the PA bulletin on April 4, 2015 [45
Pa. B. 1687].

Subparts CCCCC or DDDDD (relating to TR SOz Trading Program) replaced the CAIR SOz
requirements, codified in 40 CFR 97, Subparts AAA. This facility is subject to Group 1 SO2
applicable requirements in 40 CFR Part 97 Subpart CCCCC as the facility is located in
Pennsylvania. It must be noted that Title IV SOz allowances (Acid Rain Permit Allowances)
are distinct from the TR allowances.

ACID RAIN (Title IV)

The facility is subject to the applicable Acid Rain requirements in 40 CFR Parts 72 through 78, and
the requirements contained in 25 Pa. Code Section 127.531. The facility shall comply with all
requirements in their Phase II Acid Rain Permit, which has been issued by DEP, effective January 1,
2021 through December 31, 2025 (as a stand-alone document).

4. Permit Updates
Updates requested by the facility [bold italicized indicates an addition, strikeeut indicates a deletion]

1. Section D, Source IDs 101, 102, and 103 (Combustion Turbines and Duct Burners)
The facility requested, “as a result of the AGP project, heat input be increased to 2,357 MMBtu/hr
from 2,282 MMBtu/hr for the combustion turbines and duct burner”.

During the renewal process, the facility informed DEP that the AGP project did not result in heat
input increase. Therefore, heat input remains unchanged (see Attachment 3).

2. Section D, Source IDs 101, 102, and 103 — Condition #011
The facility requests to modify the following condition:
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“When gaseous fuel is not used in the duct burner for more than +2-ecenseeutive-menths a
calendar year, the permittee shall conduct the 720-hour total sulfur variability standard
deviation test within 5 days when gaseous fuel is used again as fuel in the duct burner.”

The existing testing requirement is more stringent than the proposed condition (with “a calendar
year” basis). Thus, this condition remains unchanged.

Updates made by DEP [bold italicized indicates an addition, strikeeut indicates a deletion]

1. The facility name had been updated.
2. Testing conditions in Section C had been updated.

3. Condition #022, of Section C, “The air contaminant sources located in FPL Energy Marcus
Hook, L.P., which are permitted under Title V operating permit No. 23-00089 and the air
contaminant sources located in FPL Energy MH50, L.P., which are permitted under Title V
operating Permit No. 23-00084 shall be considered as a single facility for New Source Review
(NSR), Prevention of Significant Deterioration (PSD) and Title V applicability purposes”, is
deleted as FPL Energy MHS50, L.P. was shutdown permanently and their permit had been
revoked.

For Source IDs 101, 102, and 103 in Section D:

3. SPMT has ceased operation as a refinery, is now a natural gas storage facility. Gaseous fuel
received from SPMT is referred as “process gas” in the permit. Therefore, “refinery gas” is
replaced with “process gas” throughout the permit (Attachment 3).

4. The throughput restriction for the duct burners had been modified as shown below, as the
facility produces its own steam through the operation of the combustion turbines and duct
burners:

“(a). The permittee shall limit the total heat input to the three duct burners at this facility to a
combined 6,390,324 million BTU in a 12-month rolling period.

(b). The maximum heat znput to the duct burner assoczaled with this source shall be lzmzted to 333
MMBTU/hr. Thep 2 rtait] L ovscomnlicneawith th

requirement:

5. Condition #007 is modified as follows:
“(a) The permittee shall combust only natural gas, process gas [gaseous fuel(s)], or a
combination of natural gas and process gas in the duct burners. The process gas provided by
Sunoco Partners Marketing and Terminals, L. P./Marcus Hook (SPMT) shall meet the
standards as specified in 40 CFR Part 60 Subpart KKKK.

6. All permit conditions cited under 40 CFT Part 60 Subpart GG and Da had been removed.
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5. Public Participation and Comments

The public was notified as follows:
Pa. Bulletin notice — published on November 13, 2020 ??.
Newspaper notice — DigitalFirst from April 21 to 23, 20XX ?7.
EPA notification — via email on, 2020.

6. Recommendation

I recommend issuance of Title V Operating Permit, No. 23-00089, to Marcus Hook Energy,
L.P./750MW, located in Marcus Hook Borough, Delaware County.
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Attachment 1 — Adjacent Facilities and Aggregation Analysis
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Aggregation
The EPA has a 3-pronged critena for considenng whether facihities should be agpregated.  Building,

structure, facility, or installotion means all of the pollutant-emithng activifies which belong fo the same
industrial grouping, are located on one or more contiguous or adjacent properties, and are under the
control of the same person (or persons under common control) except the actites of any vessal (40
CFE §3221L{bK6Y) . Pollutant-emithng activihiies shall be considered as part of the same industrial
grouping if they belong to the same “Major Group™ (1.2, which have the same first two digit code) as
descnbed 1n the Standard Industrial Classification Mamueal, 1972, as amended by the 1977 Supplement

The EPA has mled mn favor of aggregating facihifies even if the two-digit major SIC codes were
different because the other two criteria proved to be strong cases.

The EPA has also ruled that the shared management decisions were sigmificant enough, such that one
company paid the other’s hills or sat on the board of the other, that there was common contrel.

Configuous or adjacent - Configuous or adjacent is not defined by the US EPA or PADEP and 1s a
case-by-case determination depending on the circumstances. In this case, each of these fachities 15
conbpuous or adjacent to each other. With the exception of the state line runnmyg through the property,
none of the affected companies 15 disputing this part of the crfenia for determination.

The following 15 a hst and disenssion of the seven (7) fambifies m question.

Comparry SIC .."Tha:l.ng of workforce, Confhizuous or
name/plant Memt, and/or business Adjacent
decisions*
Suncco B&M 2911 — Petroleum Eefimmg HNone Yes
SPMT*# 4226 — Special Warehousing and Yes with SPMT in Yes
storage Delaware
MH 750 4911 — Electrical Services Yes, with MH 50 Yes
SPMT*** 4226 — Special Warehousing and Yes, with SPMT in Yes
(State of DE) storage MMareus Hook
Ehodia 2843 — Surface Active agents, HNone Yas
(Sobray) fimshing agents, Sulfonated Chls
and Assistants
Braskem 2821, Manufacturing -- Plaste, Hone Yas
Flastic Matenals and Synthetic
Besins.
Notes:

* See below for more detailed summeary on these positions.
** MH 50 {(Marcos Hook Energy, L P50 MW was permeanently shat down in 2019,
#ed SPMT is the initials for Sunoco Parmers Marketing & Terminals.

Sharmg of workforce, management, or business decisions.
During the course of any busmess activity, there are fransfers of raw matenial, products, and'or

services between facilifies, and this does not extend any further than a contractual agreement between the
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A gpresation issue

Brazkem

Braskem was created circa 199] and has been in operation smee then under several business names. It
15 a dhshinet corporation which operates and mamtaims its business shucture accordmg to 1fs own supphers
and purchasers, with 1t own management team and no other financial support. It purchases steam from
etther Sunoco Partners Marketing & Termmnals (SPMT) or Marens Hook Energy (MH) for the use in their
propvlene manufactunng operation. Braskem has its own board of directors, manapement scheme,
officers and workforce, and makes mdependent financial decisions. There 15 no sharing of products,
intermediates, by-products, or rew matenals between Braskem and the other 6 famhfies. The only 1fems
that may possibly link Brazkem with any of the above 15 the purchase of steam from SPMT and'or FPL,
and the disposal of process gas contaimng VOCs by rouhing them fo a flare owned by SMPT 1o the state
of Delaware. Each of these 15 a contractual amangement that allows for the efficient use of energy or
waste disposal without the need for new construction which would result in additional costs and

I SE10S.

Sunoco Partners Marketing & Terminals (SPAMT) — Aarca: Hook

SPMT 15 1fs own corporation with its own management and workforce separate from the other
facilities i the abowve table, except for SPMT in Delaware. The Delaware famlity 15 physically connected
to SPMT mn Marcus Hook, except that a state boundary hne crosses through thew property. The
management and staff support all areas of the fambty mn each state. All decision making for both SMPT =
1s performed as a single unit. For thes reason. along with having the same SIC and being contiguous or
adjacent the two SPMT facilities shounld be aggregated.

SMPT was formed as a part of a larger holding company during the transihon penod after the sale of
the large famhties (from Sunoco (R&M)). These two entities (Sunoco Inc. (R&M) and SPMT) have
become purely business partners with no shanng of management. work force, or any decision making.

Thas facility operates as a storage facility receiving and stonng a vanety of petrochenncal products,
then shipping them cut v1a truck, rail, ship'bargze, or pipehine to vanous customers. There 15 no
manufacturing or production of mtermediates at ths facility.

SPMT also owns four boilers that are used to supply steam for mternal wses and through contractual
agreements to supply steam to Suncco (B&M), Rhodia (Solvay), and Braskem The sale of this
commedity 1s purely a commereial agreement and does not transfer control fo the purchaser. Essenfially,
this arrangement provides energy it and can be terminated upon reasonable notice.

SPMT owms one flare in Delaware that bawrns its own processes gases and gases from the Braskem

SUNOCO Ine, (R&AD)

Sunoco Inc. (B&M) comprises of the remamder of former Sunoco Marcus Hook Eefinery. The
sources are a small dishllaton wut (307 Stll), two loading racks, and several storage tanks. These are all
associated with the making of racing fuel for NASCAR and other cutlets that require simalar gh
performance fuel

The management and staff at this facility are independent of any of the hsted entifies, and the other
enfities do not share their staff or management with Sunoco.

Thas facility 1= a legal entifv on 1fs own and does not purchase or sell any product, raw matenal | or
intermediate to any of the above named farilhes. While the famhty does have contractual agreements
with SPMT and MHE to recerve steam, 1t has no confrol of the sources producing that product.

Marcus Hook Energy, L.P. (MHE) (Parent Company Next Era) — (the three T50AMW turbines and
the two 50 MW turbines)

The Department had 1ssued mdnndual Title V Operating Permuts for each of these sources (730 MW
versus 50 MW, In 201%, Marcos Hook Energy permanently shut down its MHE 50 MW plant; thus, ts
Title V permit was reveked. MHE T50MW produces elecineity for mternal use and for sale to the
electne pnd. Additionally, the T30MMW gas turbines each have the ability to produce steam from therr
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Agpreration issue

waste heat recovery boidlers, which can be sold to Sunoco, SPMT, or Braskem. Operaton of MHE
THWH 1= dependent on the elecincal demand and agresments in place wath PIM. Their operation 15 not
mfluenced by any other of the above facilibes.

The boilers have always had a confractuzal agreement betareen Sunoco/SPMT (as owners) and MHE

SOLVAY (fka Rhodia)

Thas facility 15 a specialty chemweal manufacturer speciabzimg v surfactants and relafed products. Itis
100% owned by Solvay Heolding Ine, which is a wholly—owmed subsidiary of Rhodia S 4 Fhodia 5 4 15
owned by the ultimate parent Solvay S A of which the entire corporate structure has no corporate
relationship with any of the above famhifies.

Az part of the lease agreement. Solvay has contracted to purchase the following commedities from
SPMT — steam water, electnicity, and sanitary and storm water discharge. There are no other contracts
with any of the above histed compamies.

It 15 noted that SPMT does not produce electneity, but merely passes through the electneal demand to
Solvay

SUMMARY
SIC —wnth the excephion of the two (2) SPMT fambies (Marcus Hook and the State of Delaware) the
companies do not have the same major 2 digit SIC.

Common control — With the exception of the two (2) SPMT faclifies, the management and labor
responsibihifies are performed enfirely by their respectrve compames. At no fime 15 there any finaneial
mput or assistance provided to (or from) any of the other compames. Whith the excephon of steam and a
few other semvices bemng provided or sold, there 15 very hinafed interaction between any of the facilifies.
Thas steam can be provided by exther the bolers owned by SPMT, by the waste heat boilers of MIIE's
750 units. Other than a contract for steam service, whach 15 essentially a long-term purchase order, there
15 relatively no mterachon.

Conhiguous or Adjacent — Each fambity meets this defimbion.

After considenmg EPA s three-pronged enitena for making a smgle-source determination, the Department
has determined that there is no facihity m thes bist that meets all three enitena and therefore does not
consider any of these as support faciibies for use m deteromming appheabiity toward PADEP s NSE or
the faderal PSD program, except that the two () SPMT should be aggregated. However, the MHE and
the SPMT fambfies should not be aggregated with each other.
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Attachment 2 — Memo for Marcus Hook Energy, L.P/50 MW

Marcus Hook 50, LP

Febmary 26, 2020

Title V Operating Permit No. 23-00084

SUBJECT:

TO:

FROM:

THROUGH:

On Febmary 26, 2020

Commonwealth of Pennsylvania
Department of Environmental Protection
484-250-3920

Title V Operating Permit Revocation
Marcus Hook 50, LP

TVOP 23-00034

Borough of Marcus Hook, Delaware County

James Pebarchak

Remonal Program Manager

Air Quality

Paul Bamhart

Facilities Permutting Section

Air Cuality

Janme Tulloch-Feid PE
Environmental Engineer Manager
Facilities Permitting Section

Air Quality

I performed a closure mspection of the facihity. Fecords indicate that May 3,

2019 was the last day of operation for the Cogeneration Unit . The vmit was removed by November 30,

2019 according to the
permit.

facility. The Cogeneration Unit was the only source i the Title V operating

It is recommended that TVOP 23-00084 be revoked.

cc:  Division of Permits, Hamsburg, DEP

Mr. Gall

>

EGM

Mr. Trvedi, Hamsburg DEP
File: TVOP 23-00084

Page 1 of 1
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Attachment 3 — Emails from Ms. Jennifer Eisenmann

From: Eisenmann, Jennifer(GE Gas Power) <Jennifer.Eisenmann@ge.com>

Sent: Wednesday, September 30, 2020 7:40 PM

To: Guo, Jing <jguo@pa.gov>

Subject: [External] RE: Marcus Hook Plant 750, 23-00089, AGP: heat input increasing: Turbine and Duct
Burner"

Hi Jane.

There was no change to any heat input — not the turbines or duct burners. The heat input in the permit should
still reflect the heat inputs prior to the AGP project — 1949 and 333 for the turbines and duct burners respectively.
Does this answer your question?

Thanks,
Jen

Jennifer Eisenmann

Environmental, Health and Safety Manager
Marcus Hook Energy Center

100 Green Street

Marcus Hook, PA 19061

0:610-364-2470

C: 215-262-2923
Jennifer.Eisenmann@ge.com

E3 MarcusHook

EMERGY CENTER

From: Guo, Jing <jguo(@pa.gov>

Sent: Wednesday, September 2, 2020 8:18 AM

To: Eisenmann, Jennifer(GE Gas Power) <Jennifer.Eisenmann@ge.com>

Subject: EXT: Marcus Hook Plant 750, 23-00089, AGP: heat input increasing: Turbine and Duct Burner"

Good morning, Jennifer.

Prior to the AGP project,

Turbine heat input: 1,949 MMBtu/hr; Duct burner heat input: 333 MMBtu/hr (total heat input: 2,357
MMBtu/hr)

After the AGP project, total heat input: 2,357 MMBtu/hr.
What is heat input for Turbine and Duct Burner, respectively?

Thanks.

Jane (Jing) Guo | Engineering Specialist

Department of Environmental Protection | Southeast Regional Office
2 East Main Street | Norristown, PA 19401

Phone: 484.250.5065 Fax: 484.250.5921

www.dep.pa.gov
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From: Eisenmann, Jennifer(GE Gas Power) <Jennifer.Eisenmann@ge.com>
Sent: Wednesday, September 30, 2020 7:38 PM

To: Guo, Jing <jguo@pa.gov>

Cc: Eisenmann, Jennifer(GE Gas Power) <Jennifer.Eisenmann@ge.com>
Subject: [External] RE: Marcus Hook Plant 750, 23-00089, "Small Boilers ?"

Jane,

See my responses in red below.

Thanks,

Jen

Jennifer Eisenmann

Environmental, Health and Safety Manager
Marcus Hook Energy Center

100 Green Street

Marcus Hook, PA 19061

0:610-364-2470

C: 215-262-2923

From: Guo, Jing <jguo@pa.gov>

Sent: Monday, August 31, 2020 10:01 AM

To: Eisenmann, Jennifer(GE Gas Power) <Jennifer.Eisenmann@ge.com>
Subject: EXT: RE: Marcus Hook Plant 750, 23-00089, "Small Boilers ?"

Hi, Jennifer,

I have two more questions regarding Marcus Hook Energy 750 MW plant.

Steam

Page 13 of 21

“MH provides excess steam to Sunoco Partners Marketing and Terminals, L. P. (Sunoco Partners),
from the Heat Recovery Steam Generator(s) and operate Auxiliary Boiler(s) under the direction
Sunoco to satisfy their steam demands. Sunoco has the option of taking excess steam as available from
MH 750MW or operating its boilers as needed. “ - what is current status for steam supply?
Marcus Hook Energy produces steam from the Heat Recovery Steam Generators on each of the
three combustion turbines. Operation of the Auxiliary Boilers has transferred back to Sunoco.

Marcus Hook Energy provides steam to Sunoco as needed for Sunoco’s operations.

Fuel
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In 2015, “Sunoco Partners is constructing cryogenic ethane and propane storage facility (storage
tanks), and natural gasoline (liquid natural gas) storage tanks. MH 750MW intends to use Sunoco
gaseous fuels in the duct burners, and requests that the renewal be updated to including gaseous fuels

from Sunoco Partners as alternative fuel for the duct burners.” - does MH 750 use gaseous

fuels from Sunoco? Yes, MH750 uses gaseous fuel from Sunoco. In the permit, it is still referred
to as “refinery gas” and it is used in the duct burners only. However, Sunoco has ceased
operation as a refinery and continuing to call the fuel “refinery gas” is misleading. Since Sunoco
is now a natural gas storage facility, the fuel MH750 receives from Sunoco is referred to as
“Other Gas”.

Jane (Jing) Guo | Engineering Specialist

Department of Environmental Protection | Southeast Regional Office
2 East Main Street | Norristown, PA 19401

Phone: 484.250.5065 Fax: 484.250.5921

www.dep.pa.gov
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Attachment 4 - Stack Testing (2017)

% pennsylvania
é DEFAATMEMNT QF EMVIROMMEMNTAL
PROTECTION

MEMO
TO Heather Henry
Air Quality Specialist
Southeast Regional Office
FROM William Schneider
Source Testing Section

THROUGH Charles Zadakis
Division of Source Testing and Momnitoring

Rick Szekeres
Environmental Group Manager
Source Testing Section

DATE February 13, 2019

EE Source Test Andit Review

Marcus Hook Energy, LP

Combustion Turbine 1 (CT1) & Duct Bumer 1 (Source ID 101)
CT1 Selective Catalytic Reduction (SCE; C01)

Combustion Turbine 2 (CT2) & Duct Bumer 2 (Source ID 102)
CT2 Selective Catalytic Reduction (SCE; C02)

Combustion Turbine 3 (CT3) & Duct Bumer 3 (Source ID 103}
CT3 Selective Catalytic Reduction (SCE; C03)

Marcus Hook Borough, Delaware County

Title V Operating Permit No. 23-00089

eFACTS: 2586558 PFID: 634328

eFACTS Inspection Result: NOVIO

MESSAGE:

Marcus Hook Energy (formerly FFL) operates three natural-gas fired combustion turbine (CT)
generators, three associated duct bumers, and a common steam furbine generator at its nominal 750 MW
combined cycle power generating facility. These units are identified as “17, *“2” and “3” in the facility’s
operating permut, which presumably would comespond to “CT1A”, “CT1B”, and “CT1C, the way these
units are mostly referred to in the 2017 O'Brien and Gere emissions test report. Per the descniption in
the test report, each combustion furbine generator, is a General Electric Model TFA, with a maximum
heat mput rating of about 1949 MMBtwhr, HHV, and a nominal rating of about 183 MW. Each umit
mcludes a heat recovery steam generator (HESG) and a supplemental energy duct burmner, rated at about
333 MMEBtmhr. The HRSGs and duct burners are used to provide energy to fire the common steam
turbmme generator, with a nominal rating of 231 MW. The combined heat mput from each wmt’s
combustion furbine and duct burner is about 2287 MMBtwhr, HHV. Per the facility’s operating permut,

Bwreau of Alr
2 E. Main Streat | Nomistown, PA 10401 | B4 2505031 | weew.dep.pa.gov
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Marcus Hook Energy, LP -2- February 13, 2012
TVOP-23-00039
Mareus Hook Borough, Delaware County

the combustion turbines can only be fired with natural gas, whereas the duct burners can be fired with
gaseous fuels that meet certain specifications. WMitrogen oxides (NOx) emissions from each umit’s
combustion furbine and duct bumer are controlled by mdividual selective catalytic reduction (SCER)
systems. Exhaust emissions are sent to the atmosphere via individual 12 £t (240 n) ID outlet stacks.

Per TVOP-23-00089, O'Brien and Gere, Inc. conducted cutlet testing for a combined train of filterable
particulate matter (FFM; EPA Method 5) and condensable particulate matter (CPM; EPA Method 202,
sulfur oxides (SOx; EPA Method 8), and total hydrocarbons (THC; EPA Method 254), during
December 20-21, 2016 for Units CT1B and CTIC and on January 5, 2017 for Umt CT1A. F-factor
analysis (EPA Method 19) was used to determine Ib/MMBn values, using the standard value of 8710
dscfMMBtu for natural gas. Testing was conducted with each wnit’s combustion turbine and duct
burner being fired with natural gas. Per the pre-test approval, the duct burmers were fired with natural
gas, as priot to testing, the facility representative at that time, indicated that simce 2012, there was only
one four-day time period, when the duct bumers were being fired with a gaseous fisel other than natural
gas and at that time, that facility representative indicated there were no future plans to use any gaseous
fuel, other than natural gas, in the duct burners.

A pre-test protocol was approved. The tests are acceptable to the Department of Envirommental
Protection (DEP) as a credible reprezentation of the actual emissions under the operating conditions at
the time of testing and may be used for compliance purposes. Comment No. 1 below addresses the
operating conditions during testing and Comment No. 2 addresses the audit samples analyzed as part of

the testing.

1. The protocol proposed to test at the maximum achievable rate, whereas the test report indicated that
testing was conducted at normal, steady state operations. In am e-mail response to the abowve
discrepancy, the current facility representative mmdicated the protocol refered to the combustion
turbines, which were operated at mear rated heat input capacity during testing. As shown mn the
tables of this memo, the combustion turbines operated at approximately 97 to 99% of their heat input

ity, whereas the duct bumers operated at approximately 11%, 20 to 30% and 16 to 19%, for
Units CTUL CT1B and CTIC respectively, of their heat input capacity. The cwrent facility
representative indicated that the duct bumers were operated according to their normal operating
procedures and with the combined total duct burner maxinoum achievable heat input rate, split across
the three duct bumers. The three duct bumersHESGs serve a common steam turbine, with a
maxinmm safe reheat steam system pressure limiting the total heat mput from all three duct bumers,
which imder normal operating procedures requires the fuel to be split across the three duct burners.
Each combined cycle system operating load during testing for the sum of its CT MW and its
apportioned steam turbine MW was reported m the above e-mail as approximately 283, 287, 284
MW, mespectively, for the three wnits or 84% or greater of the combined 300 MW maximum total
operating load for each umit.

2. For certain methods, including EPA Method 8, blind audits, provided by an approved laboratory,
need to be analyzed by the analytical laboratory analyzing the test samples, as an additional QA/QC
check for the amalyhical laboratory. The audit provider will determine if the analytical laberatory
audit results fall within the acceptable range. The andits are to be analyzed at the same time as the
test samples and by the same analyst. For this testing program. audit samples were only analyzed in
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Marcus Hook Borough, Delaware County

conjunction with the Umit CT1A samples, which were analyzed approximately 1 month after the
amalysis of the samples from the other two umits. A reasomable explanation was provided by the
current facility representative in an e-mail response as summanzed below:

Testing was scheduled for the week of December 19, 2016. An attempt was made by O'Brien &
Gere to procure the audits in mid-Mevember, but as explained in the e-mail due to issues
mvolving the concentrations to be ordered for these audits, a second order needed to be placed
on December 5, 2016. Testing was conducted on Units CT1B and CT1C dunng the week of
December 19, 2016, but testing could not be conducted on Unit CT1A wntil January 2017. As
the andits had not yet ammived and due to concern about holding the samples for Unats CT1B and

CTIC, they decided to have those samples analyzed. without the andits.
The following results were extracted from the test report:

CT1A 50x Qutlet Emissions while Firing Natural Gas (01/05/17)

Fum 1 Fam 2 Bun 3

Parameter 010517 0105717 010517 Average Allowable
Volumetnic flow rate (dscfim) 864 651 207,006 800,232 823 963
SO

Sulfuric acid mist

myg/dsem =029 =036 =027 =31

Tbvhr =094 =1.09 =81 =95

IvhiBiun ={.0004 =) 0005 =0.0004 =.0005 =0.0030 3

Sulfir diozide (S09)

mg/dscm =0.07 =006 =007 ={.07

Ibv'hr =021 =0.19 =021 =20

Ib/MMBiu =0.0001 =0.0001 =0.0001 =(.0001 <(.0080 3

The facility’s parameters for the combustion turbine generator and the duct burner are the same
as the preceding table as the 50k testing was conducted during the same time peniod.

2 The 50: IbMMBtu values are as reported in revised versioms, submitted by the facility, of
Tables 2 (CT1A), 5 (CT1B) and 8 (CT1C) of the test report. The onginal Tables 2 and 5 in the
test report inadvertently reported the Test Bum No. 1 50; Ib/MMB value using the same value
that was reported for the sulfunc acid mist [bMMBtu, Test Fun No. 3 was reported as =0.0000
mn all three tables and the overall 3-mm test average was not comect in Tables 2 and 5.

3 These are the permit allowables for finng the combustion turkine and the duct burner, which are
based on 1-hour averages, with the SOx test nuns 192 minutes. There are separate allowables for
finng the combustion turbine alone, a scenario which was not evaluated durmg this testing
program.

EPA Method 8 andits were checked and determined to be acceptable by the laboratory providing the
andits.
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Marens Hook Energy, LP 4 Febrmuary 13, 2019
TVOP-23-00089
Mareus Hook Borough, Delaware County

CTI1A PM and THC Ouflet Emissions while Firing Natural Gas (01/05/17)

Eun 1 PFam 2 Fum 3
Parameter 01/05/17 | 01/05/17 | 01/05/17 | Average | Allowable
Combustion turbine generator
Fuel flow (Kscfh) 1838 1841 1835
Heat input (MMBtwhr; % of capacity) ! | 1930;99 | 1933;99 | 1927;99
Electrical output (MW % of capacity) ! | 197; 108 | 197; 108 | 195; 107
Duect burner
Fuel flow (Kscfh) 350 335 352
Heat input (MMBtu; % of capacity) ! 36811 | 352:11 | 370:11
Volumetnic flow rate (dscfim) £21969 | 821244 | B12625 | 818,613
FFM (EPA Method )
grfdsct =0.0002 | =0.0003 | =0.0002 | =0.0002
Ib/hr =1.74 =1.80 =139 =1.64
Ib/MMBtu =0.0008 | =<0.0009 | =0.0007 | =0.0008
CPM (EPA Method 202)
gridscf =0.0005 | =0.0005 | =0.0004 | =0.0005
Ib/hr =3.18 =3.39 =3.08 =3.22
b/ IMBtu =0.0015 | =00017 | =0.0013 | =0.0016
Total PM (EPA M5+102)
gridsef =0.0007 | =0.0008 | =0.0005 | =0.0007
Ib/hr =492 =519 =447 =4.86
bW MBiu =0.0023 | <00026 | =0.0022 | <0.0024 | =0.015°
THC (EPA Method 23A as propane) -
ppmvd @ 13% O ND ND ND ND =313
Ib/hr ND ND ND ND
b/ MBtu ND ND ND ND

! The % of capacity was determuned by the reviewer. The duct burner heat mput was determimed
by the reviewer, based on the fuel flow data provided in the test report and using a natural gas
heating value of 1050 Btuw/dscf. The latter value was apparently the heating value used by the
facility to determine the combustion furbine heat input, based on the reviewer calculations of
dividing the facility’s combustion turbine heat input by the facility’s fiiel flow values.

2 These are the permit allowables for finng the combustion turbine and the duct burner, which are
based on 1-howr averages, with the PM test nns being 192 mimutes and the THC test nms being
180 munutes. There are separate allowables for finng the combustion furbine alone, a scenanio
which was not evaluated during this testing program.

3 The test mm averages were slightly negative, which were reported in the summary tables of the
test report as 0.0 and reported in the above tables as non-detectable (NDY). Per Section F of the
permit, the allowable is calculated as methane. Using a theoretical conversion of 1/3 to convert
ppm as methane to ppm as propane would yield an allowable of 1.0 ppmvd @ 15% 02 as

Propane.
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CTI1B PM and THC Outlet Emissions while Firing Natural Gas (12/20/16-12/21/16)

Bam 1 Bim 2 Baum 3
Parameter 12720116 | 1221/16 | 12221/16 | Average | Allowable
Combustion turbine generator
Fuel flow (Kscfh) 1844 1846 1851
Heat input (MMBtw'hr; % of capacity) ! | 1936;99 | 1938;99 | 1943;99
Electrical output (MW % of capaaity) ! | 195; 107 | 195; 107 | 195; 107
Dhact bummer
Fuel flow (Kscfh) 96.1 63.1 63.0
Heat input (MMBtwhr; % of capacity) ' | 101;30 | 66.3;20 | 66.2;20
Volumetric flow rate (dscfm) 830253 | 843311 | 847136 | 840234
FPM (EPA Method 5)
grfdscf =0.0003 | =0.0003 | <0.0002 | <0.0003
Ib/hr =1.83 =203 =1.73 =1.88
Ib/MMBtu =0.0009 | =0.0010 | =0.0008 | <0.0009
CPM (EPA Method 202)
grfdscf <0.0005 | =0.0003 | =0.0004 | <0.0004
Ib/hr =3.61 =221 =3.16 =299
Ib/MMBtu =0.0017 | =0.0010 | =0.0015 | <0.0014
Total PM (EPA M5+202)
grfdsef 00008 | =0.0006 | <0.0006 | <0.0007
Ib/hr =5.46 =424 =491 =487
Ib/MMBu =0.0026 | =0.0020 | =0.0023 | =0.0023 | =0.0152
THC (EPA Method 25A as propane) °
ppovd (@ 15% Oz ND ND ND ND =31%
Ib/hr ND ND ND ND
Ill'h;-"hﬂ‘u[Btu ND ND ND ND

Same footmotes as appear under the CT1A PM and THC table on p. 4 of this memo.

CTIB 50x Outlet Emissions while Firing Natural Gas (12/20/16-12/21/16) !

Fim1 Fum 2 Bam 3

Parameter 127204116 12721116 12721116 | Awverage | Allowable
Volumetric flow rate (dscfm) 893.677 £04.006 918.442 002.042
S50

Sulfunc acid mst

mg/dsem =1.39 =11.34 =032 =033

Ib/hr =1.31 =1.14 =1.10 =]1.18

IbvidBin =10.0006 =0.0005 =000 3 =0.0005 | =0.00303
Sulfir dioxide (50;)

mg/dscm =1.04 =0.035 =10.03 =0.03

Ibhr =1.13 =018 =0.17 =0.16
lil:l."]'mﬂu[Btu . =0.0001 ={1.0001 =10.0001 =0.0001 =).0080 *

Same footnotes as appear under the CT1A 50y table on p. 5 of this memo, with the excephion

that there were no audits analyzed with these test samples as discussed in Comment No. 2 on pp.

2-3 of this memo.
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CT1C PM and THC Outlet Emissions while Firing Natural Gas (12/20/16-12/21/16)

Fim 1 Fam 2 Fam 3
Parameter 1220116 | 1221716 | 12721/16 | Average | Allowable
Combustion turbine generator
Fuel flow (Kscth) 1806 1812 1814
Heat input (MMBtw/hr; % of capacity) ! | 1897; 97 | 1902; 98 | 1905; 98
Electrical output (MW, % of capacity) ! | 196; 107 | 195; 107 | 196; 107
Duct burner
Fuel flow (Kscth) 60.1 50.5 49.6
Heat mput (MMBtwhr; % of capacity) ' | 63.1;19 | 53.0;16 | 52.1;16
Volumetnic flow rate (dscfim) 219840 | B17886 | 775564 | 804.433
FPM (EPA Method 5)
gridscf 00005 | =0.0004 | =0.0003 |=0.0004
Ib/hr 320 =257 =1.69 =2.49
IbMMBtu 00015 | =0.0013 | =0.0009 |=0.0012
CPM (EPA Method 202)
gridscf =0.0003 | =0.0003 | =0.0002 |=0.0003
Ib/hr =234 =242 =147 =2.08
IbMMBtu =0.0011 | =0.0012 | =0.0008 |=0.0010
Total PM (EPA M5+202)
gr'dscf =(.0008 | =0.0007 | =0.0005 |<=0.0007
Ib/hr =5.54 =4 99 =3.16 =4 56
Ib/MMBiu =0.0026 | =0.0025 | =0.0017 | =0.0023 | =0.015°
THC (EPA Method 25A as propane) *
ppmovd @ 15% 02 ND ND ND ND =313
Ib/hr ND ND ND ND
IbMMBiu ND ND ND ND
% Same footnotes as appear under the CT1A PM and THC table on p. 4 of this memo.
CTIC 50x Outlet Emissions while Firing Natural Gas (12/20/16-12/21/16) *
Fam 1 Fam 2 Fam 3
Parameter 1220016 | 1221716 | 1221716 | Average | Allowable
Volumetric flow rate (dscfim) 788,732 838427 813,227 813 462
S0x
Sulfuric acid mist
mg/dsem =(.34 0.36 =1).35 =0.35
Ib/hr «<1.02 1.14 =1.07 =1.08
IbMMBtu =(0.0005 0.0005 <0.0005 | =0.0005 | =0.0030°
Sulfur dioxide (S02)
mg/dsem =0.07 =0.07 =0).06 =0.06
Ib/hr =(.20 ={.22 =0.17 =0.20
Ib/MMBiu =(.0001 =0.0001 =0.0001 | =0.0001 | =0.0080°1

“  Same footnotes as appear under the CT1A SOx table on p. 5 of this memo, with the exception
that there were no audits analyzed with these test samples as discussed im Comment No. 2 on pp.
2-3 of this memo.
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Process Data (more details in the test report):

Appendix B of the test report contains data for various operating parameters meluding the following
whose test uns averages are shown in the tables of this memo: each combustion turbine generator's fizel
ﬂnwmte,heatinputmdelechicalmﬂputﬂﬂmf} and each duct bumer’s fiuel flow rate. Another

was the SCE catalyst temperature, whose test nm averages were between
appmmmtelyﬁﬁdmdﬁﬁﬁ“demgmshng The SCE reagent flow, which was to be included m the
test report, per the DEP condifional approval submutted mn response to the protocol, was not meluded in
the test report. However, the SCE reagent flow would probably have the largest impact on nitrogen
oxides (NOx) emissions, which were not evaluated during this testing program.

cc:  PFeading File, Source Testing Section
EPA/AKB
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